P.I. Control of Nonlinear Oscillations for a System with Delay by Akian, Marianne et al.
HAL Id: inria-00077200
https://hal.inria.fr/inria-00077200
Submitted on 29 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
P.I. Control of Nonlinear Oscillations for a System with
Delay
Marianne Akian, Pierre-Alexandre Bliman, Michel Sorine
To cite this version:
Marianne Akian, Pierre-Alexandre Bliman, Michel Sorine. P.I. Control of Nonlinear Oscillations for









ap por t  
de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
P.I. CONTROL OF NONLINEAR
OSCILLATIONS FOR A SYSTEM WITH
DELAY










#  %$&'!)( * +, -.))$
/!021436587:9;<=>0@?A1B0CEDF5HG#7I9JK<L/!0LMONQPR5F92SUT
VXWYZ\[EZ^]`_baUcd[fehgdikjlcnmUopZqjXmsrtjucd[Ecdvwikjucxmsoy Zzvl{|vlj YZR[`ZRv~}mU[KrhgnZqhZRv mZqjwvXa|msvwvum`ZqjXZRjliU
 isrtrIm  j y Z  ZR} W Z  } W Z ozsk]Us_i{phRs_bk]%rtiksZRv
4"Rqt  Zvljle y {j W Zr:Z  cnm y cd}pmsvw}cxgngdikjlcnmUotv`mk¡^i¢RvljKm  y Z  y ZRgxi{sZ y gxcdohZRi  vu{hvljuZR[¤£Xcxj W Zqgdi{msetjlrtehjziso y r  mUrIm  jlcnmUotikg¦¥>cdosjlZq  ig+¡¦ZqZ yt§ is}A¨io y©y Z\vl}  c § ZKj W Z § Z W iª|cnm  mk¡~j W ZKZ\ohZ  ikg
vlmgdehjlcnmUotv"mk¡:j W Z«}gxmsvlZ y gnm|mUr¬  ZXr  ZRvlZRoUj  Z\vlehgxjlv"mUoE}qmsoUj  mg|mk¡Qj W ZXmUvl}qcngxgdikjucxmsoIvOiso y mUo  ZZ\}jlcnmUo
m¡Oj W ZzrIZ  jwe  § ikjlcnmUotvq¬­ m  j W Zvu{hvljuZR[&eto y Z  vujwe y {s£Zp®  vujKZ W c § cxj¯i°}mseIosjwi § gxZvuZRj%mk¡rIZ  cxm y cd}'gxcd[Ecxj¯}{h}qgnZ\vq¬ Z%v W m£±j W ij²cxoBj W Z¯rIi  jucd}qehgdi  }qisvuZ`£ W Z  Z`msohgx{r  msr:m  jucxmsotig"}qmsoUj  mg³cdv²etvuZ y 6isos{vlmgdehjlcnmUo
jlZRo y vzcdo©®:ohcxjuZ¯jlcx[`Z4jlm£i  y v²msohZ%m¡~j W Z¯gxcx[`cxjE}q{|}qgnZ\v%´µ£ W msvlZ y ZqjlZ  [Ecdotijucxmso y Z\rIZ\o y vzmUo°j W Z
cdohcxjucdikg+}qmso y cxjucxmsoIv·¶A¬¸«gxgj W Zz}q{|}qgnZ\v~i  Z>m  § cxjligngx{¯etotvljli § gxZ^Zqt}ZRrtjmUohZ²mk¡"j W Z\['Ij W Z²msotgn{4vlgxm£Xgn{
mUvl}qcngxgdikjucdoh`msohZs¬­ cdotikgxgn{s2£¹Z'r  mª|c y Z¯vlms[`Z¯£Zqgxg»º¼rImUvuZ y ohZ\vlvziso y ehgxjucd[KikjuZ § mUeto y Z y ohZ\vlv  Z\vletgnjwv¡¦m  ijucd[`Zº
ªi  {|cdohrIZ  jwe  § Z y ªsZ  vucxmsomk¡Xj W Z¯vu{hvljuZR[.eto y Z  vljle y {s¬ VXW Z%cxªZRo©Z\vujlcx[KikjlZRvzv W m£!j W ijzj W Z
r  mUrIm  jlcnmUotikg¦¥>cxoUjlZq  ikgI¡¦ZqZ yt§ i}A¨¯gxi£)rIZ  [`cxjlvXjlm  ZZ\}jXªi  cxmsetv~rti  is[EZRj  cx}^r:Z  jle  § ikjlcnmUotvR¬
½¿¾UÀÂÁwÃfÄ Å" }mUoUj  mg6m¡Lmsvw}cxgxgxijucxmsotvRI¡µetZqgnº8ic > ijucxm  Zqsetgxijucxmso y Zqgdi{ y c»ÆÂZ  ZRoUjlcxig"Z\Ç|etikjlcnmUotvq
vlgxm£Xgn{%mUvl}qcngxgxijucdoh%vumsgxetjucxmsotvRtvleIrIZ  º W cx W ºF¡  Z\Ç|ehZRot}q{%msvw}cxgngdikjlcnmUotvR  Zqgdi{¯ohmUohgncdohZ\i  cnj¼{s¬
ÈÊÉ`ËÌlÍFÎ\Ï ËÌ>Ð"ÑxÍ8Ò8ÓÔ
ÕLÖu×«Ø·Ù@ÚdÛhÜRÝwÞRß·ÝuàAà\á|âdã·ä\ß·ÝuàRåqßàqÞRß·Ý|âdæAÞç Öu×«Ø·Ù@ÚdÛhè\ß·áwÞAÞqáAéwãqêAáwëqÝuàqìAÞqá|âdíqêß8îÝuà\åqßàqÞ\ß·Ý|âdæÞï Öu×«Ø·Ù@ÚdÛhÜ\ßAðñ\áAê|â¦òAówÞRßà\á·åqßàqÞRß·Ý|âdæAÞ
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